Introduction
STAT3 was originally cloned as an acute-phase response factor activated by interleukin-6 (IL-6) in mouse liver, and also by homology to STAT1 [1, 2] . Growth factors, such as epidermal growth factor, platelet-derived growth factor and colony-stimulating factor-1, can also stimulate STAT3 activity [1, 2] . STAT3 is also known to play crucial roles in early embryonic development as well as in other biological responses including cell growth and apoptosis [1, 2, 3] . Furthermore, STAT3 is constitutively activated in oncogene-transformed cells and various primary tumors and cell lines [4] . Several tumor viruses are also known to be associated with STAT3 activation. STAT3 is constitutively activated in human T cell lymphotrophic virus I -transformed T cells and Epstein-Barr virus (EBV)-related lymphoma cell lines [5, 6, 7] .
The herpesvirus saimiri tyrosine kinase-interacting protein Tip-484 also activates STAT3 [8] .
The Kaposi sarcoma-associated herpesvirus (KSHV), also known as human herpesvirus 8, has been associated with HIV-related and -unrelated cases of Kaposi sarcoma, primary effusion lymphoma (PEL), and multicentric Castleman disease [9, 10, 11] . The majority of KSHV-infected cells harbor the virus in a latent form. During viral latency, latency-associated nuclear antigen (LANA), is critical to the persistence of KSHV episomes and functions in this capacity by tethering viral episomes to chromosomes during mitosis [12, 13, 14] . Viral IL-6, the KSHV homolog of human IL-6, is known to serve as an autocrine growth factor for KSHV-infected PEL cells [15] . Furthermore, 4 STAT3 plays a critical role in promoting survival of KSHV-infected PEL cells [16] .
LANA physically interacts with cellular proteins, such as p53, pRB and GSK3β, resulting in inhibition of p53-mediated apoptosis, dysregulation of β-catenin and the Wnt signaling pathway [17, 18, 19] .
In present study, we examined the physical and functional interactions between STAT3
and LANA in a KSHV-infected PEL cell line. Furthermore, RNA interference and overexpression experiments confirmed that LANA modulates STAT3 activity in the KSHV-infected or -uninfected human B lymphoma cells. Thus, these data show that LANA is a transcriptional co-activator of STAT3.
Materials and Methods

1. Reagents and antibodies
Recombinant human IL-6, interferon (IFN)-α and erythropoietin (EPO) were kindly provided from Ajinomoto (Tokyo, Japan), Sumitomo Pharmaceuticals (Osaka, Japan) [20, 21] . FLAG-LANA (pDY52) and LANA-SiRNAs (siN-LANA and siC-LANA) cloned into pSuper plasmid were previously described [18] . FLAG-LANA deletion mutants were generated by PCR and sequenced (primer sequences are available upon request). Anti-LANA mAb was purchased from Advanced Biotechnologies Inc. (Maryland USA). Anti-Myc, anti-GST, anti-STAT3, anti-cyclin D1 and anti-cdk4 antibodies were purchased from Santa Cruz Biotechnology (Santa Cruz, CA). Anti-phosphoSTAT3 (Tyr705) was purchased from Cell signaling Technologies (Beverly, MA). Anti-FLAG M2 mAb, rabbit polyclonal anti-FLAG antibody were purchased from Sigma (St Louis, MO). Fluorescein isothiocyanate (FITC)-conjugated anti-rabbit IgG, rhodamine-conjugated anti-mouse IgG, anti-Actin were purchased from Chemicon (Temecula, CA).
Cell culture, transfections, and luciferase assays
Human embryonic kidney carcinoma cell line, 293T was maintained in DMEM containing 10% fetal bovine serum (FBS) and transfected by the standard calcium precipitation protocol. Luciferase assay was performed as described [22] . Human hepatoma cell line Hep3B was maintained in DMEM containing 10 % FCS and transfected with using jetPEI (PolyPlus-transfection, Strasbourg, France) according to the manufacturer's instructions [23] . Before stimulation, the cells were cultured for 12 hrs in DMEM containing 1% FCS followed by treatment with IL-6. 
4. Immunoprecipitation, immunoblotting and indirect immunofluorescence
Immunoprecipitation, western blotting and indirect immunofluorescence were performed as described previously [24] . 
